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� ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ�� ɞɨɡɧɚɧɢɟɉɪɟɜɟɧɬɢɜɧɨɟ� ɫɚɦɨɤɨɧɬɪɨɥɶ� � ɩɪɟɞɨɬɜɪɚɳɚɟɬ� ɧɟɤɨ�ɬɨɪɵɟ� ɨɲɢɛɤɢ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɡɚɞɚɱ�� ɋɭɬɶ� ɟɝɨ� ɜ� ɫɥɟ�ɞɭɸɳɟɦ�� ɮɢɡɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�� ɜɵɪɚɠɟɧɢɟ� ɫɜɨɟɝɨ�ɦɧɟɧɢɹ�� ɝɨɬɨɜɧɨɫɬɶ� ɤ� ɧɟɦɭ� ɩɟɪɟɞ� ɨɬɜɟɬɨɦ� ɧɚ� ɜɨɩɪɨɫ�ɭɱɢɬɟɥɹ� �ɧɚɩɪɢɦɟɪ��ɱɟɬɤɨɟ�ɩɨɧɢɦɚɧɢɟ� ɫɬɪɭɤɬɭɪɵ�ɢ� ɯɚ�ɪɚɤɬɟɪɚ� ɩɪɟɞɫɬɨɹɳɟɝɨ� ɠɟɫɬɚ�� ɩɨɧɢɦɚɧɢɟ� ɨɛɫɭɠɞɚɟɦɵɯ�ɹɜɥɟɧɢɣ� ɢɥɢ� ɮɚɤɬɨɜ�� ɩɪɚɜɢɥɶɧɨɫɬɶ� ɤɨɧɰɟɩɰɢɢ� ɨɛɪɚɡɨ�ɜɚɧɢɹ�ɢ�ɬ��ɞ����Ʉɨɪɪɟɤɬɢɪɭɸɳɟɟ� �ɫɚɦɨɤɨɧɬɪɨɥɶ�� ɫɚɦɨɤɨɧɬɪɨɥɶ� �ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɯɨɞɟ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɢɹ�ɢ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɞɥɹ�ɱɬɟɧɢɹ��ɫɨɪɟɜɧɨɜɚɧɢɹ�ɢ�ɦɧɨɝɨɝɨ�ɞɪɭɝɨɝɨ��ɂɫɩɨɥɶɡɭ�ɟɬɫɹ� ɞɥɹ� ɛɵɫɬɪɨɝɨ� ɢɫɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɣ� ɫɚɦɨɫɬɨɹ�ɬɟɥɶɧɨ�� ɋɚɦɨɤɨɧɬɪɨɥɶ� ɢ� ɫɚɦɨɨɰɟɧɤɚ�� ɚ� ɬɚɤɠɟ� ɫɬɪɟɦɥɟ�ɧɢɟ� ɤ� ɫɚɦɨɦɭ� ɫɟɛɟ� ɜɥɢɹɬɟɥɶɧɵɯ� ɫɜɹɡɟɣ� ɢ� ɬɜɨɪɱɟɫɤɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ� ɩɭɬɟɣ� ɢ� ɫɪɟɞɫɬɜ� ɤɨɪɪɟɤɬɢɪɨɜɤɢ� ɫɜɨɟɣ� ɫɢ�ɥɵ�� Ɉɞɧɚɤɨ� ɧɟɤɨɬɨɪɵɟ� ɢɡ� ɧɢɯ� ɬɪɟɛɭɸɬ� ɞɨɩɨɥɧɟɧɢɣ� ɢ�ɢɫɩɪɚɜɥɟɧɢɣ�� ɚ� ɧɟɤɨɬɨɪɵɟ�� ɧɚɨɛɨɪɨɬ�� ɨɬɥɢɱɚɸɬɫɹ� ɩɨ�ɚɤɬɭɚɥɶɧɨɫɬɢ� ɢɥɢ� ɩɪɚɤɬɢɱɧɨɫɬɢ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɩɨ�

ɫɨɛɧɨɫɬɶ� ɭɱɢɬɟɥɹ� ɢɧɬɟɝɪɢɪɨɜɚɬɶ� ɞɚɧɧɵɟ� ɫɚɦɨɤɨɧɬɪɨɥɹ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɫɚɦɨɤɨɧɬɪɨɥɹ�ɫɬɭɞɟɧɬɨɜ�ɨɛɟɫɩɟɱɢɬ�ɡɧɚ�ɱɢɬɟɥɶɧɨɟ�ɭɥɭɱɲɟɧɢɟ�ɢɯ�ɝɨɬɨɜɧɨɫɬɢ�ɤ�ɩɪɚɤɬɢɤɟ�ɧɚ�ɫɜɨ�ɟɣ�ɬɟɪɪɢɬɨɪɢɢ�Ɉɩɪɟɞɟɥɹɸɳɢɦ�ɮɚɤɬɨɪɨɦ�ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�ɫɚɦɨɤɨɧ�ɬɪɨɥɶ� ɭɧɢɤɚɥɟɧ� ɬɟɦ�� ɱɬɨ� ɨɧ� ɨɝɪɚɧɢɱɟɧ� ɜɵɹɜɥɟɧɢɟɦ� ɢ�ɨɰɟɧɤɨɣ� ɬɨɥɶɤɨ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɢɧɮɨɪɦɚ�ɰɢɢ�� ɬɚɤɢɯ� ɤɚɤ� ɭɱɟɛɧɚɹ�� ɫɩɨɪɬɢɜɧɚɹ� ɢ� ɬɪɟɧɢɪɨɜɨɱɧɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ��ɟɝɨ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɟ�ɪɚɡɜɢ�ɬɢɟ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɚɦɨɤɨɧɬɪɨɥɹ�ɹɜɥɹɟɬɫɹ�ɬɢɩɢɱɧɵɦ�ɞɥɹ�ɬɟɫɬɨɜ�ɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ� ɭɫɩɟɯɚ� �ɧɚɩɪɢɦɟɪ��ɦɟɬɨ�ɞɢɤɚ�ɨɜɥɚɞɟɧɢɹ�ɬɟɯɧɢɤɨɣ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɨɬɞɟɥɶɧɨɦ�ɭɪɨɤɟ�ɢɥɢ� ɜ� ɫɟɬɢ� ɤɥɚɫɫɨɜ�� ɫɬɟɩɟɧɶ� ɪɚɡɜɢɬɢɹ� ɫɤɨɪɨɫɬɧɵɯ� ɤɚ�ɱɟɫɬɜ� ɜ� ɬɟɱɟɧɢɟ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ɭɩɪɚɠɧɟɧɢɣ� ɢ�ɬ��ɞ���Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ� ɬɢɩɵ� ɫɚɦɨɤɨɧɬɪɨɥɹ� ɞɨɥɠɧɵ� ɨɫɭ�ɳɟɫɬɜɥɹɬɶɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɭɱɢɬɟɥɟɦ��ɧɨ�ɢ�ɭɱɢɬɟɥɟɦ��ȼ�ɩɨ�ɫɥɟɞɧɟɦ�ɫɥɭɱɚɟ�ɨɧɢ�ɢɦɟɸɬ�ɨɫɨɛɨɟ�ɡɧɚɱɟɧɢɟ��ɩɨɫɤɨɥɶɤɭ�ɨɬ�ɧɢɯ�ɡɚɜɢɫɢɬ�ɩɨɥɧɨɬɚ�ɜɵɩɨɥɧɹɟɦɵɯ�ɭɩɪɚɠɧɟɧɢɣ��ȼɨɬ�ɩɨɱɟɦɭ�ɫɚɦɨɤɨɧɬɪɨɥɶ�ɜɚɠɟɧ�ɜɨ�ɜɪɟɦɹ�ɫɨɪɟɜɧɨɜɚɧɢɣ�Ʌɢɬɟɪɚɬɭɪɚ���ɋɥɚɫɬɟɧɢɧ�ȼ�ɇ��ɉɫɢɯɨɥɨɝɢɹ�ɢ�ɩɟɞɚɝɨɝɢɤɚ���Ɇ����Ⱥɤɚɞɟɦɢɹ��������± ɋ���������ɀɚɧɚɛɚɟɜ�Ʉ�Ɍ��ɉɟɞɚɝɨɝɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɝɪ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ�ɜ�ɞɟɬɫɤɢɯ�ɞɨɦɚɯ��� Ⱥɥɦɚɬɵ����������Ʉɟɧɟɫɛɚɟɜ�ɋ�Ɇ��ɉɟɞɚɝɨɝɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ�ɩɨɞɝɨɬɨɜɤɢ�ɛɭɞɭɳɢɯ�ɭɱɢɬɟɥɟɣ�ɤ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɧɨɜɵɯ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨ�ɥɨɝɢɣ�ɜ�ɜɵɫɲɟɦ�ɩɟɞɚɝɨɝɢɱɟɫɤɨɦ�ɨɛɪɚɡɨɜɚɧɢɢ��3('��3K'��Ⱦɨɤɬɨɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ⱦɢɫɫ������� Ɍɭɪɤɟɫɬɚɧ���������ɋ��������� Ɉɧɚɥɛɟɤ ɀ�Ʉ�� ɇɚɭɱɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɩɨɞɝɨɬɨɜɤɢ� ɛɭɞɭɳɢɯ� ɭɱɢɬɟɥɟɣ� ɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɮɢɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ��Ⱦɨɤɬɨɪ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ�ɧɚɭɤ�Ⱦɢɫɫ��� Ɍɭɪɤɟɫɬɚɧ�����������Ȼɨɬɚɝɚɪɢɟɜ�Ɍ�Ⱥ��ɇɟɩɪɚɤɬɢɱɧɚɹ�ɩɨɞɝɨɬɨɜɤɚ�ɩɨ�ɮɢɡɢɱɟɫɤɨɦɭ�ɜɨɫɩɢɬɚɧɢɸ�ɲɤɨɥɶɧɢɤɨɜ�ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ�ɫ�ɩɪɟɞɦɟɬɨɦ�ɪɟɝɢɨ�ɧɚɥɶɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��Ⱦɢɫɤ�����ɞɩ������������ Ⱥɥɦɚɬɵ��������� ɊȿɁɘɆȿɆɚɡɤɭɪ� ɦɚԕɨɥɚɞɚ� ʆԕɭɜ� ɦɚɲԑɭɥɨɬɥɚɪɢ� ɞɚɜɨɦɢɞɚ� ɦɭɪɚɛɛɢɣɥɚɪɧɢɧɝ� ɬɚɥɚɛɚɥɚɪɧɢ� ɧɚɡɨɪɚɬ� ԕɢɥɢɲ� ɜɚ� ɦɨɧɢɬɨɪɢɧɝ� ɸɪɢɬɢɲ�ɦɟɬɨɞɢɤ�ɬɢɡɢɦɢ�ԕɚɪɚɛ�ɱɢԕɢɥɝɚɧ��ɲɭɧɢɧɝɞɟɤ��ɩɟɞɚɝɨɝɢɤ�ɤɭɡɚɬɢɲ��ɞɚɪɫɥɚɪɧɢɧɝ�ɸɬɭԕ�ɜɚ�ɤɚɦɱɢɥɢɤɥɚɪɢ�ԕɢɺɫɢɣ�ɬɚԟɥɢɥ�ɷɬɢɥɝɚɧ�ɊȿɁɘɆȿȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɦɟɬɨɞɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ� ɨɰɟɧɤɢ� ɭɱɟɛɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɬɪɟɧɟɪɨɜ�� ɚ� ɬɚɤɠɟ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ�ɧɚɛɥɸɞɟɧɢɹ��ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɭɪɨɤɚ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ� 6800$5<7KH DUWLFOH� GHDOV� ZLWK WKH� PHWKRGRORJLFDO� V\VWHP� RI� PRQLWRULQJ� DQG� HYDOXDWLQJ� WKH� WHDFKLQJ� SURFHVV� RI� WUDLQHUV�� DV� ZHOO� DV�SHGDJRJLFDO�REVHUYDWLRQV��DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�FRPSDUDWLYH�DQDO\VLV�OHVVRQ�
24Ë:6+Ë/$5'Ëē�Ï=%(7,16+(�.,7$3�24Ë:�0È'(1,<$7Ë1�4È/,3/(67,5,:�86Ë//$5Ë$�.�3D]ÕORY�� SHGDJRJLND�LOLPOHULQLĔ�NDQGLGDWÕ��GRFHQW=�8�,O\DVRYD�± HUNLQ�L]OHQLZVKLÈMLQL\D]�DWÕQGDᑏÕ�1yNLV�PiPOHNHWOLN�SHGDJRJLNDOÕT�LQVWLWXWÕ7D\DQFK�VR¶]ODU� NLWRE�R¶TLVK�PDGDQL\DWL��PXVWDTLO�NLWRE�R¶TLVK��VKDNOODQWLULVK�XVXOODUL��EDGLL\�DVDUODU�Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɤɭɥɶɬɭɪɚ�ɱɬɟɧɢɹ��ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ� ɱɬɟɧɢɟ��ɦɟɬɨɞɵ� �ɮɨɪɦɢɪɨɜɚɧɢɹ ɱɬɟɧɢɹ��ɯɭɞɨɠɟɫɬɜɟɧɧɵɟ�ɩɪɨɢɡɜɟɞɟ�ɧɢɹ�.H\ ZRUGV��FXOWXUH�RI�UHDGLQJ�ERRNV��LQGHSHQGHQW�UHDGLQJ��PHWKRGV�RI�UHDGLQJ��ZRUNV�RI�ILFWLRQ�

'~Q\DᑏD� EHOJLOL� UXV� [DOÕT� MD]ÕZVKÕVÕ� 0�*RUNL\GLĔ�NLWDSWDQ� NyS� QiUVH� DOᑏDQOÕᑏÕ� KiPPHPL]JH� EHOJLOL�� 2O� NLVL�HVLJLQGH� M~UJHQLQH� TDUDPDVWDQ�� [RMH\QLQHQ� MDVÕUÕS� NLWDS�RTÕZᑏD�EHULOPHJHQLQGH�iSLZD\Õ�RUÕV�DGDPÕ�EROÕS�TDODU�HGL��$O�� NLWDS� EROVD� RQÕ� S~WNLOOH\� EL\OHS� DOÕS�� RQÕĔ Ny]TDUDVÕQ�y]JHUWLS� MLEHUGL�� 'HPHN�� ©NLWDSWÕĔ� T~GLUHWL� PLQH� XVÕQGDª�HNHQ�GHS�D\WÕZÕPÕ]�P~PNLQ�%L]� EXO� PDTDODPÕ]GD� EDVSDVy]� PDWHULDOODUÕQGDᑏÕ�NLWDSWÕĔ�SD\GDVÕ�KDTTÕQGDᑏÕ�PDTDODODUGDQ�SD\GDODQᑏDQ�KDO�GD� ©.LWDSWÕĔ�KDTÕ\TÕ\� ELOLP� EXODᑏÕª� HNHQOLJLQH�RTÕZVKÕODUGÕĔ� LVHQLPLQ� KDVÕO� TÕOÕZGÕ� y]� DOGÕPÕ]ᑏD� PDTVHW�HWLS�TR\GÕT��2TÕZVKÕODUGÕĔ�UXZ[Õ\�MDTWDQ�WiUEL\DODQÕZÕQGD�GD�NLWDS�WÕĔ�EL\EDKD iKPL\HWLQH��iVLUHVH [DOÕT GiVWDQODUÕ�WL\NDUÕQGDRTÕZVKÕODUGÕĔ� UXZ[Õ\OÕᑏÕQ TiOLSOHVWLULZ MROODUÕ� KDTTÕQGDLOLPSD] '�-XPDQD]DURYD >�@�y]LQLĔ�©;DOT WiOLPLª� MXUQDOÕQ�GD MiUL\DODᑏDQ PDTDODVÕQGD WRTWDOÕS yWHGL��$O��.�,QR\DWRYD�EROVD�>�@�y]�PDTDODVÕQGD�EXO�LVWH�VKDĔDUDTWÕĔ�UyOLQLĔ�N~VKOL�HNHQOLJLQ� NyUVHWH� NHOLS�� RTÕZVKÕODUGÕ� UXZ[Õ\� iGHS�LNUDPOÕOÕT� MDTWDQ� WiUEL\DODZGD� VKDĔDUDT� KiP� NLWDS[DQD�ODUGÕĔ� ELUJH� LVOHVLZ� PiVHOHOHULQ� KiP� RQÕĔ� WL\LPOL� MROODUÕQ�DWDS�yWHGL�.LWDSWÕ�RTÕ\�ELOJHQ�RTÕZVKÕ� � y]LQGH� MHNH�SLNLUGL�SD\GD�HWLZ� P~PNLQVKLOLJLQH� L\H� ERODGÕ�� 3LNLUJH� L\H� EROGÕ� GHJHQ�Vy]� � y]� SLNLULQ� LOLPL\� MDTWDQ� XOÕZPDODVWÕUD� ELOGL� GHJHQGL�DĔODWDGÕ�� ,]HUWOHZVKL�0�)D\D]RYD� >�@� y]LQLĔ� LOLPL\� PDTDO�

DVÕQGD� NLWDS� RTÕZ� DUTDOÕ� RTÕZVKÕODUGÕĔ� R\ODZ� [Õ]PHWLQ�UDZDMODQGÕUÕZGÕĔ� WL\NDUᑏÕ� GHUHNOHULQH� WRTWDOÕS� yWHGL�� $O��0�5D[LPRYD� >�@� EROVD� y]� PDTDODVÕQGD� NLWDSWÕĔ� RTÕWÕZVKÕ��XVWD]� MXPÕVODUÕQGD� D\UÕTVKD� [Õ]PHW� DWTDUDWXᑏÕQOÕᑏÕQ� KiU�WiUHSOHPH�GiOLOOHZJH�XPWÕODGÕ�7DUL\[TD� Ny]� MLEHULS� TDUDVDT�� MDVÕ� ~ONHQ�� RUWD� EXZÕQ��RᑏDQ�WHWHOHV�iZODG�ZiNLOOHULQLĔ�VRO�GiZLUGHJL�MD]ÕOᑏDQ�NLWD�SODUGDQ� DOᑏDQ� LGHDOODUÕ� EDU� HGL��0iVHOHQ� yWNHQ� iVLUGLĔ� ���MÕOODUÕQÕĔ� NLWDSTXPDUODUÕ� &KDSDHYTD�� FKHO\XVNLQVKLOHUJH��VWD[DQRYVKÕODUᑏD�� IHUᑏDQD� NDQDOÕQ� TD]ÕZVKÕODUÕQD� HOLNOHS�MDVDGÕ��$O�� ������MÕOGÕĔ� NLWDSTXPDUODUÕ� XUÕV� TDKDUPDQODUÕQD�XTVDᑏÕVÕ� NHOLS�� HUOLN�� TDKDUPDQOÕT� LVOHUGL� L]OHU� HGL�� 2QQDQ�VRĔᑏÕ� MÕOODUGD� ÒONHQ� $PXU� PDJLVWUDOÕ�� &KDUMDZ� ± 4RĔÕUDW��4RĔÕUDW ± 1yNLV� WHPLU� MROODUÕ�� 7D[L\DWDV� *5(6L�TXUÕOÕVVKÕODUÕQÕĔ� PiUWOLJL� WXZUDOÕ� MD]ÕOᑏDQ� VKÕᑏDUPDODU�NLWDSTXPDUODUGÕ�NH\QLQH�HUWLS�DOÕS�NHWWL�8VÕ�MHUGH�©.LWDSWÕ�DGDP�QH�XVKÕQ�RTÕ\GÕ"ª�GHJHQ�RUÕQOÕ�VR�UDZGD� SD\GD� ERODGÕ�� 0HQLĔ� y]LPQLĔ� MHNH� SLNLULP� ER\ÕQVKD�DGDP�NLWDSWÕ�RQQDQ�UXZ[Õ\�Oi]]HW�DOÕZ�XVKÕQ�RTÕVD�NHUHN��.LWDS� RTÕZ DUTDOÕ� y]LQLĔ� yPLUJH� GHJHQ� Ny]TDUDVÕQ� y]�JHUWLZJH� HULVNHQ� �����MÕOÕ� %HUGDT� DWÕQGDᑏÕ� 4DUDTDOSDT�PiPOHNHWOLN� XQLYHUVLWHWL� MXUQDOLVWLND� TiQLJHOLJLQLĔ� VWXGHQWL�EROᑏDQ� 5�$U]LHY� y]LQLĔ� VRO� MÕOÕ� ���\DQYDUGD� ©4DUDTDO�SDTVWDQ� MDVODUÕª� JD]HWDVÕQGD MiUL\DODᑏDQ� PDTDODVÕQGD��©%~JLQJL� VKÕᑏÕS� DWÕUᑏDQ� NLWDSODUGD� RTÕZVKÕ� XVKÕQ� LGHDO�TDKDUPDQ�MRTª�GHS�y]LQLĔ�N~\LQLVK�VH]LPOHULQ�ELOGLUHGL�>�@��



,OLP�K¤P�MiPL\HW��ʋ������

͹͹

'HJHQ� PHQHQ�� WXUPÕVWÕ� W~VLQLZ�� yWPLVKWLĔ� TiWHOLNOHULQ�G~]HWLZ�� DGDPJHUVKLOLN� VÕSDWODUGÕ� TiOLSOHVWLULZ�� Jy]]DOOÕTWÕ��MDVDZ� ]DZTÕQ� VH]LQLZ�� WXZÕOᑏDQ� MHUJH� PXKDEEDW� VH]LPOHUL�PHQHQ�y]LPL]GL� VXZᑏDUÕZ�XVKÕQ�EiULELU�EL]�NLWDS�RTÕ\PÕ]��NLWDS�DUTDOÕ�y]LPL]GL� WiUEL\DOD\�DODWXᑏÕQOÕᑏÕPÕ]GÕ�EL\NDUOD\�DOPD\PÕ]�+iU�ELU�LQVDQᑏD�yPLU�V~ULZL�XVKÕQ�KDZD��VXZ�TDQGD\�]i�U~UOL� EROVD�� NLWDS� WD� VRQGD\� GiUHMHGH� ]iU~UOL�� 6HEHEL��[DOTÕPÕ]GÕĔ�DOWÕQ�ᑏi]L\QHVL��UXZ[Õ\�D]ÕᑏÕ�EROᑏDQ�MDTVÕ�NLWD�SODU� EL]OHUGLĔ� GH�� XOÕZPD� ELOLP� EHUHWXᑏÕQ� PHNWHSOHUGHJL�EDVODZÕVK� NODVV� RTÕZVKÕODUÕQÕĔGD� ELOLPOHULQ� DUWWÕUÕZGD�� VD�QD�VH]LPOHULQ� NHĔH\WLZGH�� NyUQHNOL� PL\QHW� DGDPODUÕQÕĔ� LV�WiMLUL\EHOHULQ� ~\UHQLZLQGH� EL]JH� KiU� WiUHSOHPH� MiUGHP�EHUHGL��6RQÕĔ�XVKÕQ�GD�NLWDS[DQDODUGÕĔ�MXPÕVODUÕQ�MDTVÕODZ��RQGDᑏÕ� NLWDSODUGÕĔ� TRUÕQ� ED\ÕWÕS� EDUÕZ� RᑏDGD� ~ONHQ�iKPL\HWNH�L\H�LV�EROÕS�HVDSODQDGÕ�%LUDT�� EXQÕĔ� PHQHQ� LV� SLWWL� GHS� HVDSODZᑏD� EROPD\GÕ��6HEHEL�� XVÕ� NLWDSODUGÕ� RTÕZ� XVKÕQ� DGDPQÕĔ� y]LQGH� LQWD��ÕTODV�� TÕ]ÕᑏÕZVKÕOÕTWÕĔ� EROÕZÕ GD� WDODS� HWLOHGL�� Ï]EHNVWDQ�-iKiQ�WLOOHUL�XQLYHUVLWHWL�[DOÕTDUDOÕT�MXUQDOLVWLND�IDNXOWHWLQGH������MÕOÕ� RTÕᑏDQ� VWXGHQW� (�8WHSEHUJHQRYWÕĔ� �����MÕO� ���PDUWWD� ©4DUDTDOSDTVWDQ� MDVODUÕª� JD]HWDVÕ� DUTDOÕ� MiUL\DODᑏDQ�PDTDODVÕQGD� >�@� NyUVHWLOLZL� ER\ÕQVKD� RQÕĔ� 6DODZDW� LVPOL�TDKDUPDQÕ� PHNWHSWL� MDPDQ� EDKDODU� PHQHQ� SLWNHUPHJHQ��%LUDT�QHJHGXU��TÕ]ÕᑏÕZVKÕOÕᑏÕ�EROPDVD�GD�iNHVLQLĔ�Vy]LQ�HNL�HWNLVL� NHOPH\�� DOÕP� EROÕZ� QL\HWL� PHQHQ� RQÕĔ� NLWDS� WROÕ�EyOPHVLQH� NLULS�� X]DT� ZDTÕWODU� GDZDPÕQGD� NLWDSODUGÕ� DT�WDUÕS� RWÕUÕZ� PHQHQ� VKXᑏÕOODQᑏDQ�� øTODVVÕ]�� LQWD� PHQHQ�RTÕPDVWDQ�� KHVK� QiUVHQL� XᑏÕS� DOPDVWDQ� TXUÕ� NLWDS� DTWDUD�EHUJHQQLĔ� SD\GDVÕ]� HNHQOLJLQ� 6DODZDWWÕĔ� iNHVL� W~VLQEHJHQ��6RQOÕTWDQ� GD�� 6DODZDW� HUWHĔLQH� GH�� HUWHĔQLĔ� DUᑏÕ� N~QL� GH��RQQDQ� NH\LQJL� ZDTÕWODUÕ� GD� NLWDSTD� TXUÕ� TDUDS� RWÕUD� EH�UHWXᑏÕQ� EROᑏDQ�� 2QÕĔ� W~ULQHQ� W~U�� VÕTÕOÕQDQ� VÕTÕO� TDOPD\��VDUᑏD\ÕS�� D]ÕS�� WR]ÕS�� VKySWH\� EROÕS�TDOᑏDQ�� ,VKWH\LQLĔ�PD�]DVÕ� EROPD\� DZTDWWÕGD� RĔODS� MH\� DOPDᑏDQ�� 7~QL� PHQHQ�X\TOD\�DOPD\��VKRUVKÕS�VKÕᑏD�EHUHWXᑏÕQ�iGHWWL�VKÕᑏDUᑏDQ�%XO� MDᑏGD\ODUGDQ� TiZHWHUOHQJHQ� iNH�VKHVKHVL�WiZLSOHUJH��iZOL\HOHUJH�TDWQDᑏDQ��$TÕU�VRĔÕQGD�GRNWRUODUᑏD�DOÕS�EDUᑏDQ��6DODZDWWDQ� DQDOL]� DOÕS� WHNVHULS�NyUJHQ GRNWRU��RQÕĔ� iNH�VKHVKHVLQH�� EDODVÕQGD� KHVK� TDQGD\� DZÕUÕZODUGÕĔ�EHOJLVL� MRTOÕᑏÕQ�� ELUDT� QHJHGXU� TDWWÕ� TÕ\QDOÕS� M~UJHQLQ� D\�WTDQ��0LQH� XVÕQQDQ�NH\LQ�DWD�DQD�y]OHULQLĔ�TiWHOHVNHQOLJLQ�VH]JHQ�� %XO� EDODVÕQDQ� DOÕP� VKÕTSD\WXᑏÕQOÕᑏÕQ� W~VLQJHQ��2QÕĔ� y]L� TiOHJHQ� iSLZD\ÕUDT� NiVLSWL� WDĔODZÕQD� LPNDQL\DW�MDUDWÕS� EHUJHQ�� 8VÕQQDQ� NH\LQ� EDODQÕĔ� M~]LQH� TDQ� MXZÕUÕS��LVKWH\OHUL�DVKÕOÕS��DZTDWWÕ�ZDTWÕQGD�WR\ÕS�WR\ÕS�MH\�DODWXᑏÕQ�GiUHMHJH� MHWNHQ�� $\WÕZODUÕQD� TDUDᑏDQGD� Ki]LUJL� ZDTÕWWD�6DODZDW� ELU� PiNHPHQLĔ� PDVKÕQÕQ� VKDĔ� MXTWÕUPDVWDQ�� VKÕQ�ÕTODVÕ�PHQHQ�D\GDS�M~UJHQ�NyULQHGL�;DOTÕPÕ]GÕĔ� ©-XTTDQ� DTÕO� EROPDVD�� V~UWNHQ� DTÕO�EROPD\GÕª� GHJHQL� VL\DTOÕ� 6DODZDWWÕĔ� DWD�DQDVÕ� XVÕ�ZDTÕ\DGDQ� NH\LQ� W~VLQLS� MHWNHQ�� $GDPQÕĔ� y]LQGH� NLWDS�RTÕZᑏD� GHJHQ� ÕTODV� EROPDVD�� RQÕ� ]RUODZGÕĔ� SD\GDVÕ�MRTOÕᑏÕQD�y]�LVHQLPOHULQ�SD\GD�HWNHQ�7DVKNHQWWHJL� ILQDQV�KiP�HNRQRPLND�NROOHGMLQLĔ�DQD� WLOL�KiP�iGHEL\DWÕ� SiQL� RTÕWÕZVKÕVÕ� y]LQLĔ����QR\DEU¶� �����MÕOÕ�©0D¶ULIDWª� JD]HWDVÕ DUTDOÕ MiUL\DODᑏDQ� ©.LWRE�� PXDOOLPª�DWOÕ PDTDODVÕQGD�� Ki]LUJL� ZDTÕWWD� ©+HVKNLP� NLWDS� RTÕPD\�NHWWLª�GHJHQ�yNSH�JL\QHQL�NyS�HVLWHWXᑏÕQÕPÕ]GÕ�HVOHWLS�yWHGL�

>�@�� 6RQÕĔ� PHQHQ� ELU� TDWDUGD�� EXO� VKDUD\DWTD� TiZHWHUOHQL�ZGLĔ�VKiUW�HPHVOLJLQ��EDU�LPNDQL\DWODUGÕ�LVNH�VDOÕS��MDVODUGÕ�NLWDS�RTÕZᑏD�EDᑏGDUODZ�]iU~UOLJLQ�XVÕQÕV�HWHGL�2QÕĔ� NyUVHWLZL� ER\ÕQVKD� PHNWHSWLĔ� RTÕZ� SURJUDP�PDVÕQD� NLULWLOJHQ� y]EHN� NODVVLN� KiP� Ki]LUJL� ]DPDQ�iGHEL\DWÕ�ZiNLOOHULQLĔ�yPLUL�KiP�GyUHWLZVKLOLJL�KDTTÕQGDᑏÕ�PDWHULDOODUGÕ� ~\UHWLZ� DUTDOÕ�� MDVODUGÕĔ� NLWDS� RTÕZᑏD� EROᑏDQ�TÕ]ÕᑏÕZVKÕOÕᑏÕQ�DUWÕUÕZÕPÕ]�P~PNLQ�HNHQ��2O�y]LQLĔ�LV�WiMUL�\EHVLQH�V~\HQJHQ�KDOGD�NODVVWDQ�WÕV� LVOHUGL�VKyONHPOHVWLULZ�UHMHVLQ� PDTVHWNH� PXZDSÕT� iPHOJH� DVÕUÕZGÕ� WyPHQGHJLVKH�iPHOJH�DVÕUÕZ�NHUHNOLJLQ�NyUVHWLS�yWHGL�D��VDEDTWDQ�NH\LQ�MD]ÕZVKÕQÕĔ�~\�PX]H\LQH�EDUÕZ�E�� MD]ÕZVKÕ� V~\LS� RTÕᑏDQ� VKÕᑏDUPDODU� PHQHQ� WDQÕVÕS�VKÕᑏÕZ�Y�� MD]ÕZVKÕQÕĔ� VKiNLUWOHUL� KiP� RQÕĔ� PHQHQ� XVKÕUDVTDQ�DGDPODU� PHQHQ� GyĔJHOHN� VWRO� iWLUDSÕQGD� ViZEHWOHVLZOHU�VKyONHPOHVWLULZ�(JHU GH�RTÕZ�EDᑏGDUODPDVÕQD�NLULWLOJHQ�EDUOÕT� MD]ÕZVKÕ�KiP�VKD\ÕUODUGÕĔ�GyUHWLZVKLOLJL�XVÕQGD\�IRUPDGD�~\UHQLOVH��iOEHWWH� MDTVÕ� QiWL\MHOHUJH� HULVLOHGL�� ÈVLUHVH�� RTÕZVKÕODU�VDEDTWDQ�ERV�ZDTÕWODUÕQ�TÕ]ÕTOÕ�KiP�PD]PXQOÕ�yWNHULS�ᑏDQD�TR\PDVWDQ�� NHOHVKHNWH�SD\GDVÕ� WL\LZL�P~PNLQ�EROᑏDQ� WiML�UL\EH�� G~Q\DᑏD� NHĔ� Ny]TDUDV� KiP� ELOLP� ]DSDVÕQD� L\H� ER�ODGÕª�GH\GL�RO�y]�PDTDODVÕQGD�%L]LĔ� SLNLULPL]VKH� RTÕZVKÕODUGÕ� NLWDS� RTÕZᑏD� ~\UHWLZ�XVKÕQ� EDUOÕT� MD]ÕZVKÕ� KiP� VKD\ÕUODUGÕĔ� ~\OHULQH� EDUÕS�VKÕᑏÕZODUGÕĔ�KiPPH�XVKÕQ�LPNDQL\DWÕ�MRTWD\�VH]LOHGL��%XQ�GD\� MDᑏGD\ODUGD� Ï]EHNVWDQ� 4DKDUPDQÕ� $EGXOOD� $ULSRYWÕĔ�GyUHWLZVKLOLJLQ�~\UHQLZ� XVKÕQ�1yNLVOL� RTÕZVKÕODUGÕĔ 7DVK�NHQWNH�� DO� Ï]EHNVWDQ� 4DKDUPDQÕ� ,EUD\ÕP� <XVXSRYWÕĔ�GyUHWLZVKLOLJLQ� ~\UHQLZ� XVKÕQ� 7DVKNHQWOL� RTÕZVKÕODUGÕĔ�1yNLVNH� NHOLZLQH� WXZUD� NHOHGL�� 7DVKNHQWWHQ� 1yNLVNH��1yNLVWHQ� 7DVKNHQWNH� EDUÕS�NHOLS� M~ULZ� XVKÕQ� iOEHWWH��RTÕZVKÕODUGÕĔ� ZDTWÕ� NHWHGL�� RODUGÕĔ� ~\LQLĔ� LVKOHUL� PDWHUL�DOOÕT� MDTWDQ� TÕ\QDODGÕ�� y]OHULGH� MRO� D]DEÕQD� JLULSGDU�ERODGÕ��2TÕZ�MREDVÕQD�PXZDSÕT�PHNWHSWH�yWLOHWXᑏÕQ�EDVTD�VDEDTODU�yWLOPH\�TDODGÕ��%DUNiPDO�iZODG�WHN�ᑏDQD�iGHEL\DWWDQ�HPHV��DO� EDVTDGD� RTÕZ� MREDVÕQGD� NyUVHWLOJHQ� SiQOHUGHQGH� WHUHĔ�ELOLP�DOÕZÕ�NHUHN��%L]� y]� ~\UHQLZOHULPL]GL� MXZPDTODVWÕUD� RWÕUÕS��RTÕZVKÕODUGÕĔ� y]EHWLQVKH� NLWDS� RTÕZ� PiGHQL\DWÕQ� TiOLSOH�VWLULZGLĔ�ELU�QHVKH�XVÕOODUÕQ�XVÕQDPÕ]��� 6KDĔDUDT� WXUPÕVÕQGD� VDODPDW� RUWDOÕTWÕ� VKyONHPOHV�WLULZ� ± RTÕZVKÕODUGÕĔ� y]EHWLQVKH� NLWDS� RTÕZ� PiGHQL\DWÕQ�TiOLSOHVWLULZGH�DKPL\HWNH�L\H��� $WD�DQD� VKD[VÕQÕĔ� y]L� EDODODUGÕĔ� y]EHWLQVKH� NLWDS�RTÕZ� PiGHQL\DWÕQ� TiOLSOHVWLULZJD� [Õ]PHW� HWHGL�� $WD�DQDODUGÕĔ� y]OHULQLĔ� [DOÕT� DZÕ]HNL� ~OJLOHULQ� ELOLZL�� NyUNHP�VKÕᑏDUPDODU�RTÕZÕ�EDODODUᑏD�MDTVÕ�WiVLU�HWHGL��� ;DOTÕPÕ]GÕĔ� ~US�iGHWOHUL�� TiGUL\DWODUÕQDQ� GXUÕV�SD\GDODQÕZ� KiP� RQGD� EDODODUGÕĔ� TDWQDVÕZÕ� NLWDS� RTÕZ�PiGHQL\DWÕQÕĔ�TiOLSOHVLZLQH�WL\NDU�ERODGÕ��� ɏDOÕT�DZÕ]HNL�GyUHWLZVKLOLJL�~OJLOHULQHQ�SD\GDODQÕZ�GD� EDODODUGD� DKPL\HWOL� NLWDS� RTÕZ� PiGHQL\DWÕQÕĔ�TiOLSOHVLZLQH�[Õ]PHW�TÕODGÕ��� %DODODUᑏD� NLWDS� RTÕZ� PiGHQL\DWÕQÕĔ� TiOLSOHVWLULZGH�DWD�DQD��PHNWHS��MiPiiWVKLOLNWLĔ�ELUJH�LVOHVLZLQ�MROᑏD�TR\ÕZ�PDTVHWNH�PXZDSÕT�-XZPDTODS� D\WTDQGD�� D\UÕP� LQVDQODUGDᑏÕ� X\TODS�MDWÕUᑏDQ��NLWDS�RTÕZᑏD�EROᑏDQ�KiZHVWL�R\DWÕZ�XVKÕQ�TDQGD\�GD� ELU� W~UWNLQLĔ� ]iU~UOLJL� VH]LOHGL�� 6RQOÕTWDQ� GD�� EL]�RTÕZVKÕODUGÕ� NLWDS� RTÕZᑏD� TÕ]ÕTWÕUÕZ� XVKÕQ� WHN� ᑏDQD� W~UWNL�NHUHN�GHPHNVKLPL]�ÈGHEL\DWODU���$U]LHY�5��³0HQ�NLWDSWÕ�QH�XVKÕQ�RTÕ\PDQ"´��©4DUDTDOSDTVWDQ�MDVODUÕª�����\DQYDU¶��������ʋ������������-XPDQD]DURYD�'��³;DOT�GRVWRQODUL�YRVLWDVLGD�R¶TXYFKLODU�PD¶QDYL\DWLQL�VKDNOODQWLULVK´�����©;DOT�WD¶OLPLª��������ʋ���������� E�����,QR\DWRYD�.��³2¶TXYFKLODUQL�PD¶QDYL\�DKORTL\�WDUEL\DODVKGD�RLOD�YD�NXWXE[RQD�KDPNRUOLJL´����©;DOT�WD¶OLPLª��������ʋ���������E�����5D[LPRYD�0��©.LWRE�± PXDOOLPª����©0D¶ULIDWª�����QR\DEU¶�������ʋ������������8WHSEHUJHQRY�(��$GDPQÕĔ�y]LQGH�LQWD��ÕTODV�EROPDVD«����©4DUDTDOSDTVWDQ�MDVODUÕª�����PDUW�������ʋ�������������)D\D]RYD�0��2¶TXYFKLODUQLQJ�R¶TXY�WDIDNNXU�IDROL\DWLQL�ULYRMODQWLULVK�RPLOODUL�����©;DOT�WD¶OLPLª��������ʋ������������E��5(=<80(%X�PDTRODGD�R¶TXYFKLODULQLQJ�PXVWDTLO�UDYLVKGD�NLWRE�R¶TLVK�PDGDQL\DWLQL�VKDNOODQWLULVK�XVXOODUL�VR¶]�TLOLQJDQ� ɊȿɁɘɆȿȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɦɟɬɨɞɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɭɥɶɬɭɪɵ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɱɬɟɧɢɹ ɭɱɚɳɢɯɫɹ�� 6800$5<7KH�DUWLFOH�GHDOV�ZLWK�PHWKRGV�RI�IRUPLQJ�WKH�FXOWXUH�RI�LQGHSHQGHQW�UHDGLQJ�RI�VWXGHQWV��


